Myocardial contractile force at high coronary arterial oxygen tension in dogs.
In 34 mongrel dogs, the left anterior descending coronary artery was perfused with the dog's own femoral arterial blood at a constant flow rate and the myocardial contractile force was measured using a myocardial strain gauge arch. When the femoral arterial blood was oxygenated (pO2 61.7 kPa (463 mmHg)) using an artificial lung, so that the perfused myocardium became hyperoxic, the myocardial contractile force was increased by 11.1 +/- 2.3%. When the perfusion rate was reduced by approximately 20%, there was a smaller increase in myocardial contractile force, 8.0 +/- 2.3%. If, in addition, oxygen inhalation was performed the myocardial contractile force decreased by 4.1 +/- 2.1%. In 10 mongrel dogs, the carotid arteries were perfused at a constant flow rate with femoral arterial blood from a donor dog. Oxygen inhalation by the donor dog caused a reduction in the myocardial contractile force of the experimental dog of 5.9 +/- 1.6%. It is suggested that oxygen has a direct effect in increasing myocardial contractile force. This increase is counteracted by oxygen-induced coronary vasoconstriction in some part and by a neurohumoral effect or suppression of chemoreceptor activity.